Amino-steroids as inhibitors and probes of the active site of cytochrome P-450scc. Effects on the enzyme from different sources.
A series of analogues of cholesterol, each having a primary amine attached to a shortened side chain, were tested for their effects on cytochrome P-450scc from several different sources. Reconstituted enzyme systems using disrupted mitochondria from bovine adrenal and placenta, adult human adrenal and placenta, neonatal human adrenal, and rat adrenal and testis were used to assay for inhibitory effects on the side chain cleavage of cholesterol to pregnenolone. Two of the derivatives tested, 22-amino-23,24-bisnor-5-cholen-3 beta-ol and 23-amino-24-nor-5-cholen-3 beta-ol, were found to be potent inhibitors of this reaction; the derivatives in which the amine was attached closer to or further from the steroid ring, (20 R and S)-20-amino-5-pregnen-3 beta-ol and 24-amino-5-cholen-3 beta-ol, were much weaker inhibitors. In addition, spectral studies with rat adrenal mitochondria and a soluble preparation of human placental cytochrome P-450scc showed that binding of the 22-amine derivative to the enzyme produces difference spectra characteristic of nitrogen bonding to the heme; this indicates that the heme is positioned close to C-22 in the steroid-enzyme complex. These findings on the relative effectiveness of the amino-steroid inhibitors and the type of complex formed are similar to results obtained with purified bovine adrenocortical cytochrome P-450scc. This establishes that the proximity of the substrate binding site and the heme-iron catalytic site is a feature common to the enzyme from several sources and is therefore likely to be a necessary property of the active site structure.